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Th. re.x„- eilcapsul , ted seaiconauc 

with the pr.s.„r , ««orcance 
P«.«»t invention „.„. , ,. micOT 

semiconductor device. 

in the CSP type semiconductor 

the terminal portions made of solde- are fa „ 

r ht > „ e * are f °rmed on each of 

the terminal columns and is exte-nallv 

exte.nally exposed from rh. 
encapsulating resin, but * r °" the 

rminal Portions do not 
necessarily need to be protruded f~om the e 
resin. Moreover if n encapsulating 

X£ necessary, the outside f ae . 
terminal column which is 

w hiC h i S exposed externally from the 
encapsulating resin may be covered wi-H 

>V -ns of an adhesive y ^ ' — 

(FUNCTIONS J 

e in the number of r e . m ^ fll 
m<r% . 01 terminals and has a 

:;r.rr ?roce " °-' th - - 

-ads as in the C a se c * 

o. using a mono-layered lead frame 
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shown in rig. llb is not 

as h^H- 6 iS "° P^em sue- 

as bending or coplanarity of tho 

6 ° Uter lead * due to tVs 
Process. More particularly, ^ ^ 

-ped in . manner that ^ - J 

5 -ller than that o£ tf)e /- l6adS • thic ta ... 

-hing process , that is he t 3 — » • — p 

dl 1S ' the inner lead* ~ 

aas are arranged a- * 
«ne pitch, can meet a demand for an incre • 
number of the « • increase in the pin 

the semiconductor device. Moreover, as the resin 
encapsulated semiconductor device is fab ■ 
manner th.- it ,• fabricated i n such a 

— - : an b equal to that ° f a semi — - 

can be miniatured. Jn addition> 
inner leads fabricated by a two 

. y a tw °-step etching orocess 

Sh °- Tig. 8 has a rect - 

including f our faces """-sectional shape 

su.,ace a — '-y provided ^ . 

3 SeC ° nd -rface, a third surface and , 
surface th* *< surrace, and a fourth 

c «' the f irst surface be . 

^rface and fi ush wich ft t0 the second 

iU5n w Ath one surfa<?» .w 
of th. < ^r.ace of the remaining portion 

r.ame blank, and the third an* * 
-in, a concave 5hip . dep . ess " d f ° U " h "»'«« "Ch 

.; ;; Thu " th ' — - - — - . 

-iat, and is excellent i- w< _ K „. 

w -re-bondir.g property. Moreover 

third and fourth surfaces 0 - . , ^ 

can- k inrier 2eads eac h have a 

"ncave shape depressed t0war . ... 

° Wa " Ine inSid e of the inne- 
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[TITLE OF THE INVENTION] 
RESIN-ENCAPSULATED SEMICONDUCTOR DEVICE 



(CLAIMS J 
I. 



A resin-encapsulated csp rx~- 
. . U5P semiconductor 

in „ hi c„ . laad frane shaped ^ accordance 

r tep etcMn ' — ■ — « tat . thickness 

— „ e„c,p sulataa „ ith a „ encapsulatin9 resin 

manner that it <• . w 

1 lt: ls substantially -h* c a «^ 

y " ne sam © as that of a 
semiconductor chip m si2e , the laad ^ 

*«" — n, a tnlekB ... 5mallar tha „ ( 
lead frame blank; 

terminal columns having the sam* rK- . 
tSai . . 9 6 Same ^^kness as that of 
the lead frame blank an* • 

" d bei " 9 ^tegrally connected to the 

inner leads and also being adapted to b. " , 

p ea to be electrically 

connected to ,„ „ tainal clrCL .. c; 

to. t. rmi „ al colun „ s beiag disposM ^^^^ ^ 

I;;'" le " S " ' — - - . t hi c k „ aS5 . wisa 

--""on <" e«-n. o.,,, „o u „te0 on 

-he surface opposite the surface «f .w , 

" ° f the Iead f "me on which 

-ne semiconductor chip «. mm 

P -s mounted, the terminal columns 
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»»vin 9 t.rmi„ al portions arra „ ged ^ ^ _ 

«•» terminal portions bein, made of solder, etc. and 
expose, .„. rnally throu9h the encapsulatin9 iesin ^ 

that the «» Ml columns are ^..^^ 
the encapsulating rasi „ at cheir muni aM 

the semiconductor chip at ita surfac> havin9 
Portions bain, counted on the i„„ a r leads b y „eans of a „ 

ln * Ul " in ' adb — « -eotroae portions bei„ 9 

.rr.„,.o bet „ee„ the inner leads and bein 9 electrical!, 

connected to t?ne +u 

« to tips of the inner leads by wires. 

2 - A resin-encapsulated CS© rur^ 

t yP e semiconductor 

device in „ hich . lead ^ ^ ^ ^ ^ 

two-step etchin, ptccass ln such , tha; a ^ 

" " " e *" 1 «- an enoapsois^, resin in s „cn , 

— « ^.t it ia substantia^ the as ef ^ 

aa»iconducccr ohip „ ai2a , th . lead ^ 

inner Lad, „. vin9 . tMckness ^ ^ ^ 
lead frame blank; 

tarsal columns „avi„ 9 ..„. same ^ ^ ^ 
«• i..d frame bran, and bei „, intasrauy connec:M m 

connected to an external circu'f 

=•*»• terminal columns be-rr, 

oe.r.g dispcseo outside of the 
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inner leads in such a manner that thmv 

inner leads in a d - * to ^ 

« a Section orthogonal to a thicta...-*.. 

- sur.ee opposite the lead frame surface on w hich - he 
5 semiconductor chin it 

exoo,.d ' ■" rmin " 

expose. throu9h encapsuiati ' 

Portion of the tip, thereof to ,.rv. t 

the , ter»i„ a l portion,, 

th. ,.„i C o„ auctor chip „ is sutface hav; 

r Ul *"" 9 — - - —ode portion, bein 
el.ctri=.u y connected to tio, o- rt • 

o to tip, o. the inner lead, by wire,. 

device, of 7- reSi "' en " PSUl "« «* ^Pe ,e„ioond„ctor 

a : the t - - - - . _ 

1" ; leCtIOd ' P ~ <"*«°< «. .rr.n.ed bei „.. n th . 
inner ie.d, .„d the die p. a . 

A ' A resin-encapsulated rco . 

ed CSP =yP e semiconductor device in 

ieads is thinner than that c * -h. * 

o- ^he lead frame and which is 
encapsulated with an enca 0sul ,.,. . . 

Psula.ir.g resin in such a manner 
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that U i s substantially the same as that of 
semiconductor chip in size, the lead frame including: 

inner leads having a thickness smaller than that of 
lead frame blank; ' 

terminal columns having the same thickness as that o 
the lead frame blank and being integrally connected to th, 
inner leads and also being adapted to be electrically 
connected to an external circuit; 

the terminal columns being disposed outside of the 
inner leads in such a manner that they are coupled to the 
inner leads in a direction orthogonal to a thickness-wise 
direction thereof, the terminal columns being mounted on 
the surface opposite the surface of the lead frame on which 
the semiconductor device is mounted, the terminal columns 
having terminal portions arranged on their tips; 

the terminal portions being made of solder, etc. and 
exposed externally through the encapsulating resin such 
that the terminal columns are exposed externally through 
the encapsulating resin at the outer sides thereof; and 

the semiconductor chip being runted on the inner 
leads by bumps arranged on one surface of the semiconductor 

chip, and the semiconductor C K, n ha< „„ 

- cni P being electrically 

connected to the inner leads. 



5. 



resin-encapsulated CS? type semiconductor 
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device in uh ich . lead £rame jhapM ^ accorgarze ^ a 
two-.t.p etching process in such a ^^^^ ^ 
of inner loads U thinner th .„ ^ ^ ^ ^ , ^ ^ 
"htch is encapsulated with an enc.ps Ul ,tin, resin in Si c^ a 
manner that it is substantia!!, the same as that a 
semiconductor chip i„ site, the lead frame including 

inner leads having a thickness smaller than that of a 
lead frame blank; 

terminal columns havin, the same thickness as that of 
the lead , r , m . b i ank and bei „ 9 lnt ^ r , lly ^ ^ 

-net leads and also oein, adapted to he electrically 
connected to an external circuit; 

the terminal columns nein, disposed outside of the 
inner leads i„ such a manner that they are couoi.d to the 
inner leads in , direction ortho,on.l to a thickness-wise 
direction thereof, the terminal columns hein, mounted on 
surface opposite the surface of the l..d frame on which 
th. samiconductor device is mounted, the terminal, column, 
bein, exposed externally throu 9 h th. encapsulating r.sin at 
• Portion of tips thereof to s.rv. t.rmin.l portions, 
and 

the semiconductor chip being mounted on the 

l8aCS ^ ^ ar " n9ed °" on. surface thereof, and the 

semiconductor chip being elec-r-v.-, 

»y eiecrvca.ly connected to the 

inner leads. 
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«• Th. r.sin-.nc.psul.t.d CSP type se-iconducto- 
d.vic. * a „y of cMm , to 3> Kherein inner ^ 

each have . rectanc,ular cross-sectional shape inc ,.^ g 
four faces respectively provided with a f lrst , urf . e . , 
second surface, a third surface. a„ d a fourth surface, -he 
«rst surface bein, opposite to th. second surface and 
"ush with on. surface of the retainin, portion of th. 
inner l.ad havi„ 9 the .« thicfcn.se as that of the le. a 

bl8nk ' «■ surfaces each „avin g 

a concave shape depressed toward th. i„ side of t „. 
lead. 



[DETAILED DESCRIPTION OF THE INVENTION] 
[FIELD OF THE INVENTION) 

The pr.s.nt inv.ntion r.i.t.s to a resin-encapsulated 
semiconductor device c.pahl. of „..„„, the r.,uir.„.„t for 
- incr.... in th . numfcet ef t>tMiniij ^ _ ^ 

miniaturized structure > n H 

ructure and thus an excellent mounting 

efficiency. More particularly *u 

particularly, the present invention 

relates to a resin-encapsulated semiconductor device 
lead portion is thinner in a thinness than a lead frame 
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(DESCRIPTION OF THE PRIOR ARTJ 

«.. „. shows the confi9uratiM of a ^ 
-sin-encapsulated SOTiconductor ^ ^ ^ ' 

PaCage, . x,. shown r..i„-.„cap sul . t . d 5 ^ coadu=;or 

connected to the associated circuit. • 

° circuits, inner leads 1U2 
fumed integrally with the outer leads nil .. 

" bondin, wires 

"30 tor electrically connecting the tips o£ th . . 
i MHe . H 01 the inner 

ch p „;; co " hs boMi " 9 psa 1121 ° f 

P "30. and a resin encapsulating th. semiconductor chip 

-«l^U Z O pro* Prr *k A 

P-o.ect .he semiconductor chip 1^0 f™ 

str „ eoe P 1 " 20 from external 

cresses and contaminants. This r ..« n 

semiconductor device afte- Quieted 

-ice „ ao on the b ' J" 6 " ~* "» semiconductor 
on the bonding pad 1121 «« .„ * 

* ■ is manufactured by 

I " S6mi ~ ^ »» ^ -e rasing 

» - .esin.encapsu.ated semiconductor device, the number 

«"* »« f the semiconductor chip mo . And , ^ J 

shows the configuration <,* a monoi , 

°- 3 mon ^ayer lead frame used as 
an assembly member of the resin 

d . w< "^"-encapsulated semiconductor 

—ace shown in Fig. Ua . Such 

w a lead frame includes the 

bonding pad Uli for mountino rK 

ountang the semiconductor chip, - he 
^ner leads 1112 to be »i 

" be •l«etrie.lly connected to the 
««»-wO.-.auctcr device, ch# 0u . 

^ead ii.3 which is integral 
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with the inner lead 1112 and is adapted to be electrical:-, 
connected to the associated circuits. This also includes 
dam oars serving as a dam when encapsulating the 
semiconductor device with the resin, and a frame serving 
support the entire lead frame mo. Such a lead frame is 
formed from a highly conductive metal such as a cobalt, O 
alloy (a < 2% Ni - Fe alloy) , copper . based ^ fay & 
working process or an etching process.. 

Recently, there has been growing demand for the 
miniaturization and reduction in thickness of resin- 
encapsulated semiconductor device employing lead frames 
frame (plastic lead frame package, and 

the increase of the number of terminals of resin- 
encapsulated semiconductor package as electronic 
apparatuses are miniaturized progressively and the degree 
of the integration of semiconductor device increase 
Progressively. Thus , recent resin . encapsulated 

semiconductor package, particularly % U ad- plate 
Package (QPPs, and thin guad flat packages (TQPPs, have each 
a greatly increased number of pins. 

Lead frames having inner leads arranged at small 
Pitches among lead frames for semiconductor packages are 
fabricated by a photolithographic etching process, while 

iead frames having inner leads a-r*n-^w 

U5 arrangea at comparatively 

large pitches among lead r -am*c 

* " ..ames .or semiconductor packages 
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•« ^icateo by press „ orki „ 9 Hovever> 

<or,.,in 9 semiconductor packa9M a i>tM ^ - 

Pins ere fabricated by siibJectin9 a wink ^ ^ - 

tne order of 0 2 5 mm *~ 

0.25 « to an etching process, not a o-ess 

working. 

The .torn, process fer fomln9 a iead 

le " S - hereinafter k ,th 

»:0 o.. e thiOness c „ tfte o . der ef o ^ ^ 
- a ieeo rrs*,e, is ci.enec perfec=Jy ^ ^ 

Photoresist, such .. a wster-solub. e ossein «. 

. . " e ossein photoresist 

oon.srnrng potsssium dichromste ss s sensitive , 

sensitive agent, is 
spread in photoresist fil ms 1020 over . 

OVer whe "»3or surfaces of 
- « «s- ss shown i„ i0 , ^ ^ 

« «. m„ , hw ia iMMrs , d in a aaveioper 

" P " ent " £ °™ ' P— esist 1030 as 

;:; io= - n - <- ««- — - - 3 , etM , „ hen 

"eed be, to a hardening orocess * 

P C6SS ' a w *shmg process and 
such, and then an etchant • 

chant C ° nt8iRin 9 fer -~ic chloride as a 
Principal component is sprayed aoairs- -he tMn k 

■ "" s * * ne thi n sheet 1C10 

etc " thcou,h portio " s °< «- ««. »h..t 1M0 not coataa 

tk * P " :erned ,0,0 so thst inner 
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m Fig. lOd. 

««. the patterned re51st fllms ^ 

having th . inn . r leads of ^ _ 

>3e. PreC.^,,., „ eas o; ie>d ftMe thus ™ 

»y the etching process a « .< i ' " 

process are silver-plated. After be-no 

---- . ^ pdlyimide tape is - 
«. lMds £or fixatlon _ pradeterBinM ^ 

z;„: need b " ana the die - — • - - 
— , Process . cha atchant atches tha ^ 

o £ th « thickness and diractiona petpendicu 

;° chickne - -* - — i2 . tion of innar 
<-> oth as sho „ ninri9 _ ie 

£7 ~~ . tt is ,. ia . uhe „ th . laaa ha 

^ shape ' th " p-m. 

between the lines are in th " ncervals 

the ran9e of 50 to 1001 of the 
thickness of the thin sheet From th • 

, h . Fr ° m the v "«point of forming 

r ° f th - ~« - — ...» . ... 
.7 rocth ""°- - — „ th . innet laada w ba 

-he range of 70 to 80 Zm - 

"* -° r ^ccessful wire bonding. When 
etching process a s * 1 1 • , * - 
< n _ . . *"»««t.d in Fig. 10 is empIoye3 . 

*n 'acricating a lead *- fliro 

a thir. sheet of a small 
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inner lMds ir , fomed fcy ^ ^ ^ ^ ^ 

th " r *° f " e »»»«-«. Pitch of a bout „.,„ M . 

However, recent resin-encaneul.ce. 

inner lea ds . t r.„ 9 . d .. 

Pi " h " in the ° £ •••» « f« «u., Chan 

0.165 When a a , ad frane is f , brlc , ted by piocesjinj a 

thin sheet of . redu „ a thickne6 ^ scrength ^ ^ 

vath.t.„ d ext.rn.1 forc „ that may ^ ^^^^ th ^ to ^ 
the aub*. qu ,„c pr0MSS „ includin9 an assainbJ . n9 ^^^^ 
•nd , chip ^ unzing process Secordingly _ there ia a iimu 
to the reaction of che tMckn#sj of ^ ^ 

enable che fabrication of a ninuc. lea. fraa,. havin , „„. 
1«* arr.„,. d , t v . ry s „. n ^ 

A" "chin, m . thod pr , viously pcoposed m ovarconi<! such 

m ' M1,iM SUb >~" ° — — «• » «c Mn9 proc.a, t0 
«— • l«d fr,„. . fter „ duci „ 9 the tMc)tnejt o£ 

« the thin ,h..c eorre,pon d i„ 9 to th « lnn . r ^ ^ 

»- f«- bv hair ecchin, or pressln , „ ^ ^ ^ 
inner ie. ds by etchlng ^ ^ ^ 

outer lee ds . Ho„.».r. problems . ris . in accur , cy ^ ^ 
"bs.ou.nt prcc.ee n th . ^ ^ ^ 

.tchino after reaucin, tn . .„ icltnt „ . 

,ness °* -he portions 

corresponding :o the inne- **** • 

ne " * eaas °y Pressing; for example. 
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the smoothness of the surface of - he , 

ac e or w he plated a-eas - «; 

» P aL iCCU " tely b0 " din9 " — • - • 

P-L a tenia king process m,,..* w 

fabric « " Pea " d tWi " """»• «• 1~- 

sneet to an etching process for f 

— „ ak „ th p ;;; d 7 — - — 

- - V ^ Pr0P ° Sed ""^ ~»" 
"wicaang processes. 

I SUBJECT MATTERS m nr 

MATTERS TO BE SOLVED BY THE INVENTION] 

Meanwhile, there h« w 

ee " 9rowin 9 d «nand for the 
miniaturization and increase in ,h 

th. . < ""ease in the mounting efficiency of 

the semiconductor packaoe , 

miniaturized proo ^ aPP ""-« •« 

wired progressively. -r nus 

"CSP- rchir, c- Package, so called 

"•-» an such a manner eh-t 
substantially eoual to that c - th 

CSP has thef „ • semiconductor chip. The 

*f has the following advantages. 

i.' First, where the numbe- 



s»:ss< v: 
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to 



that of QFP (Quad riad Package, 0 ~ B -A r* 

y 7 °* B «A (Bail G - *" - 

-ema.kable reduction i„ 
»=unt<„ 9 area as compared to the orp or BGA. 

«». th. csp u in the ^ nunb#r ^ 

o- .ub.tr.te. and th . pin 3o< ^ ' 

: ut ; r leads — « • o f ... ... Ihe 

-eads need to be arranged at a pitch of Q , 

P-tcn of o.4mm or 0.3 mm to 

;„ •""* Pi " nu ""' buI «— • u-« "mcuu y 

W " tln! "» "inductor pack,,, , t . ' 
^ Lad. are . d „ 

f - tcn ox 0.3 mm or less 
the mass production of the o« „ 

. the °* P necessarily involves an 

increase in costs , oth . rw 

diff , r Che mass Production is 

altficult. ThA or* 

ine BGA was proposed 
dl «, , Proposed to overcome such a 

a " " " - a~n,.d 

« P«eh. th.r.b, r . du=i „, . difficuuy ^ 

ll ' Moreover, although the Bra ~ 

overall „ P6rmtS conve "<ional 

overall reflow soldering even at rho • 

of 300 • the Pin number 1" excess 

« 300 pins , solder bumps are lncorpow . d 

lending on the temperature cvcle - -he di 

• iC khe di ",ension of the 
-eacnes 30 to 40 mm, su ^ ... 

«"-• .hat an upper limitation o' 
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1000 pins, m the case of the CS* <« k- w 

ne csp in ^ich externa- 
terminals are mounted in the shape of 

nape or two-dimensional 
-ray on tne back sutf , ce „ ^ ^ ^ ^ 

—I t, rnin . ls ca „ be increa£ed ^ tceordMM ^ ^ 
concept of ch . BGA. Moreover, in th . csp , th . " 
r.rjow soldering can „e pex.i-.red, as ln the BGA . 

3, Third. as C o„p ared «, the orp or boa _ ^ 
-«« in an interconnection i.ngth. ana thus less in ^ 
Parasitic capacitance, and tn.re by sho .-t in tne trana*.. 

""" °" cl °" " - "«» •» .oo 

2 «» - prooie.atic in tranter into tne pac k a g e. Ih . 
«P navin, , shortened interconnecUon ungth 

advantageous. Accordingly, the CS« «. a * 

y ya .ne CSP is advantageous in view 

°f the mounting effieien-.. u 

9 efficiency. but « need$ tj> be narrower ^ 

the terminal pitch . . 

patch when considering a demand for an 

increase in the number of terminals. 

Thus, the present invention < s Mimmtt 

on * s aimed to provide a 

resm-encapsulated semiconductor device .-.i* ■ 

* aevice employing a lead 

frame, which is capable o* n, M .< 

P e. meeting a demand for tne 

Miniaturization and increase, terminal number. 

(MEANS FOR SOLVING THE SUBJECT MATTERS J 

A resin-en caps ulatert «■ 

u-auecj semiconductor device in 

accordance with the o-ese-- * 

P-ese... invention is a resin- 
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enca Psulated csp type JMiconduetor ^ ^ ^ ^ ^ 
fra„e s„ap. d i„ accotdance ttit „ . 

» a mann.r th.t . thickn.ae of ;eWs ^ tMrner 

that of the i.ad frame and which is ,„cap sula -. ed 
.ncapsclacin, resi „ in sych a mnner ^ ^ ^ 

•Ubatanuauy th. same as tnit oi . se „ iconductor ^ ^ 
"re. th. i.. d frMe including; inner lM<|j havi ^ ^ 
t«c,cn.a. , MU . r tna „ that o; a fraM biMk ^ 

columns havin , ^ same ^ ^ ^ ^ 

Lad ft.™, b lan k and bei „ 9 in:e9rany conne=tea ^ ^ 

leads ,„d , lso adaptM to fce e]>ctricai 

connected to .„ external ^ 

" 9 diSP °" d <* ^ads in such . manner 

=r=ho,on. a to thic.neas.wae direction thereof. th . 
terminer =oium„, btin , mounted c „ th> surface oppojite ^ 

on which th. semiconductor chip i, .bunted, th. 
"-in.! =. lBM havin, c.rmin,, portion, .rr.n,.d on th.ir 
"P.- th. t.r.ina, portions b , ing ^ ^ ^ ^ 

«P=s.d ., t . t „. Uv thr3U9h £ha encapsulaun9 resin joch 
th.t the terminai coiumn, are exposad 

the encapsulating resin .u • 

9 resm at their outer sides; the 

semiconductor chip at its snr'*,.* u • 

its surface having electrode portions 

<Paes> being mounted on the <nrer lead, k 

c - nre * leads by means of an 

insulating adhesive. j,h 

e ' and tne electrode portions being 
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Moreover. . re Si „-e„c apsulatad semicd „ ducIor ^ 
. .ccor da „c t Bith th . pr „ ent invenUon ^ ^ ^ 

enc apsulated csp typ . lmlMM „ clK ^ ^ ^ ^ 

*»- S h.p. S in accordi „ ce „ ith , twe _ jtep McMn9 
» . tenner that . thick „ ess of ^ ^ ^ ^ ^ 
"at or th . lead frame ,„ d „ hlch js encapsuutea m 
.ne a pe„ latln , tesin ^ ^ ^ ^ ^ 

<>• — " tH. t ci . S e mi ce., ductot . chlo in 

«.««» » lMns havin , the same tMckn ^ c ^ 

£ra „ e Me„ k and being ^ 
inner le ads and also bei 

y auapcea be electrically 

»n„.e« d to an e „ ternal cJrcuU; terj>insi coi _ 

I"' " P °" d OU " ia ' °< — X» ~H . „ an „er 

t . tWdkness . wise <JirecUon thereof> 

co aumns btl „, mountea en surfsce ^ 

lead frame surface on which th. 

"nich the semiconductor chip is 
runted, the terminal columns b ., ng exposed 

oe - n 9 exposed externally 
through the encapsulating resin at their « 

n at their outer sides; the 

semiconductor chip at its Sl ,ef a 

P surface having electrode portions 

(Pads) being mounted on th. , 

the inner leads by means of an 

insulating adhesive, anri 

and the electrode portions being 
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-a„ ged between the inner ieads ^ 

to taps of the inner leads by wires. 

In the resin-encapsulated C3P tvoe « ■ 
. , Jr c >P e semiconductor 

devaces as described above, the * 
. _ ° Ve ' the lea <* frame has a die aa- 

T. the - — - . ueh . „. nner 

" 4l "" 0de " hec.en the s ^ 

leads and the di. pad. 

rurthermore. . resin-enc.psuiated se „ lconduct5r ^ 
» accordance with t „ e invenuan ^ 

encapsulated CSP n,nn ^ 

We semiconductor device in „ hich . lea<J 

;:r ped in ™ n ~ ^ * — «~. ~. 

encapsulate, resin 

such a manner chat it is 
substantially the same as that o, . 

size th. , semiconductor chip in 

th 1 lnClUdin ' : "«« -in, • 

r„7 th *- ch - « • - d — - 

r: - • h,vin ' th « — 

•« -am. w . nk being ^ conn 

r ~ - -= h, electrical 

*>emg disposed outside of the ,„ 

that thev ^ SUCh 3 man "« 

™at they are coupled to the ,„ 

° the mner leads in a direction 
orthogonal to thiOcness-wise di -action 

wise direction thereo* rhi 
•terminal columns being mounts 

°^ted on the surface opposite the 
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arranged on their tips- th. — • 

tips, the terminal portions k«.- 
^Ider, etc anrf bein9 made c 

tc - and exposed externally - h - ouoh ^ 
5 en «P-lating resin such ^ 

exposed external, „ ' ^ C ° W * «« 

externally through the encapsulatino r» • 
outer sides- th. Plating re Sln at their 

s ' the semiconductor chin x.< 

inner leads bv h 9 m ° Unted °" the 

by bumps arranged ^ 

-conductor chip, and ^ _ 

-ectrically connected ^ inner ^ — -ing 

Als °> a resin-encapsulated 
accnr , Psuiated semiconductor device in 

accordance with <-»,^ ce ln 

h the P" se nt invention is a 
encapsulated CSP tvn* * • resin " 

type semiconductor device in „k • . 
frame shaped i„ accorrt " WhlCh a le ad 

r « in accordance with a -u,« ~- 

- a manner that a thi , 

that a thickness of inner leads is thin 
that of the lead * thinner than 

ne ^ead frame and which 

the :.. a . ralM , 1 °' * "—*««• .hip i. 

*~ <™ . " " tMCta " <"»< « 

b«»9 disposed o u:slde D . " - " r, " inal 

- -he inner Jeads in su=> . , 

w/: «* manner 

*»:S5< v ; 



K-5599 OS 



«H.t they a r . coupled „ the ^ ^ ^ ^ 
«tho 9 onai to thic„ess-wis« directio „ ^ 

COl " mS b ""' - th. surface oooosi .. t ,„ 

.«£... o £ ch . lead frsm , wMch semiconduc:or de> _ e 

« —nted. the terainai colu„,„s having ter „ ina , 
«ran,ed on cheir tlpw the ^^^^ pMtions ^ 

"ternary chro„,h th . „ c . psul , tlng resin ^ . e; 

t 1PS thereof, the se„iconductor chip oeinc, „ ounted on 
inner ieeds by bu „ ps p „ ^ 

the semiconductor chip bei „ 9 el . c;ricany ^^^^ ^ 
inner leads. 

I" the r..i„-. nca p s „ a «. d „„ cype package> ^ 
»— -ch have . r.ct.„,„ aa .- cross . sectional shapa 
ClUdir " '° Ur £ *«* mp~.ie.ly provlded with . £irjt 
= ° nd SUIfa «- • surface. ,„ d . fourth 

SUr " C " « =PPO S ite to the second 

surface end flush with one surface of , h . , . 

e suriece of the rema.inino portion 

inn " lMd «- — «eta as that of th. 

lead fra„. hl aBlc . and th . third a „ d ^ ^ 

».vin, a concave shape depressed toward the inside of the 
inner lead. 

Meanwhile, the csp t-^^ 

type semiconductor devices as used 
herein generally means r*»*,~ 

resin-encapsulated semiconductor 
devices encapsulated with 

an encapsulating resin in a 
manner that each of . 

...e resulting structures i s 
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«. th. inner leads are stable and wider ^ ^^^^ ^ 
rurthermore, in the resin . encapsulated sejniconduc= ^ 
" ^ 3CCOrdance with present invention> 

semiconductor chip is mounted Qn 

arran M " the lnner leads by bur.os 

arranged on one surface of »k- 

urface of the s em conduct or chip, and -he 

semiconductor chip and * h . • 

>-"ip and the inner leads , 

connected to each otn electrically 
each other. Thus, wi re bondings are 

f EMBODIMENTS J 

Embodiments of the roe^ 

tne resin-encapsulated c^«; 
device «» u -ated semiconductor 

d "" ib * d " ith » rl , ur „. .. ritsc , 7 

-b«tt».t is sh „„„ in ri ,. . . ritSC - S 

vi.„ „- k ' 14 " a "•••-••ction.l 

JL - — „ ductor aevice 

« «o ss -sectional of ,. en „, . . ' " 

•long the tetmnil C ° lu "" »*« t««n 

*ong the l lne al . B2 

-eral 100 depicts a re 3 """"" 

e '~e, no a semiconductor chip, m 
^cis,, 120 wires, 130 a lead f POrti0 " S 
a fl ,„ frame ' 332 lan " ^-ds, niAa 

first surface, 13lAb a second 

second surface, 131Ac a thi m 

" 4 ' e ' 131Ad 3 fourth surfa-e 

~- a -e, .33 terminal columns, i 33A 
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;r nal por - ions ' u3B sia - »■> « ti „ a ..... 

the resin-encapsuleted 

H lctea semiconductor x« • 

according to th» tor oevice 

9 to the fi rst embodiment a «a»~- 

5 no ,- e m ' 3 sem iconductor dev' - e 

■no is mounted in a . - e 

in a manner that the .electron.,, 
of the electrode portions ill 

the semiconductor chip no »„. 

-ner leads The ■ """^ b * t "" B ^ e 

ad *- The semiconductor chip no is #J . . 
connected to the h •Metrically 

the S6C0nd sur ^ce 131 Ab of the tin . 
inner l ead 131 The . tlP ° f eacn 

"1. The electrical connection of the res • 
encapsulate ^ . . resin- 

Ported semiconductor device loo to ,„ 
circuit is external 
is achieved by mounting the 

'•"conductor device 100 at "«»-" «P.»l.«.d 

— cal ao.de- on a POtti ° nS °' 

— "0 used ^ """" - 

«o in the semiconductor device inn 
the ^irsr emK " 100 according to 

embo ^ent is made of a < 2 % ni., , 

«now„ in Fig 6 

6a, the lead frame 130 has inn . 
Shaped to have a thi „ " 131 

a thickness smaller than 
— 1 column 1M . D . B , <*« °< 

«r.„. Moreover, although the lead 

-ram. processed by etching „ „ lei,d 

— s embodiment, ^ aH e 

»-ic.d to such a shape as per- »• »« 

— - - — ai coiiT;;::.:::: - 

" J1 nave & thickness of < 0 - m „• 

* ' °- m ^nereas 
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POr "°" S ° f «* 1— fr a „e ether than ch , . 
131 — * tMc k „, ss o, o 1S ™ c ln " er " 

thickness of the lead , "-"Ponding Co -> 

the lead frame blank. The tips o' -w 

leads have a ' in . • w ' the inne 

a *ine pitch of 0 12 mm » 

5 increase i n th . . -chieve a 

" the numb « of terminals for , • 
devices Th * * semiconductor 

The second face denoted by the r»< 
13lAb is a surf, reference numeral 

" a surface etched, but havino . w 
Profile, so as to substantially fi at 

as to allow an easy wire • 

3Ces 131Ac and i3iAd have a 
depressed toward the • concave Sna 

w ara the inside of fh» , 

— ely . rhls structure ex ;;;; ssociat " — — 

6 " " ' ««»-».etion.l view t,k.„ „• k 
"' 6a - Th « "inforcin, tape 1.0 «, 

if the in „. r leadi „. ' " , " 1 «* 

oncated by etching to have * «k 

* i. mounted w ith tne 4 

"ith the semiconductor chin in 

— »«« - t w istin , cberein , • — — 

'•brlct. dir . ctly t „. " to 

- in ri9 r r by etchin5 - h * v - • 

' • 0 ° r:i0n !3:S " "own .„ rl 



»:!!< « 
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pe 160 - sh °- - ««• *««.. th . conn ... ;: 

:rr: TOductor aevic . ,. e r _ a by 

Press as shown in Fig. 6 c (iu, anrt 

i- rh aDd a ""^conductor ch«p 

is then mounted on th* * 

E1-E2 sh IB Fi9 ' 6c ' ( "»- 

A method for the fabrication of the resin 

as shown in rio , **-Sw, 

r **- 5a, a lead frame, which is fabricated k 

a " etching and f rom wnicn c . bleated by 

nicn th e unnecessary no^.,- 

»ov.d by , cutti „, «e 

thin tips of J " *» ' «- « t„« 

H OI tfte inner leads a-- rfl 

are directed UDwarHi., 
^reover. if tne inner upw.rdly. 

=io S o* the v " their ICn9th ' th « 

Ps o. the inner leads are *<*.n v. 

quired. r„.„ th# . ' * ' '""^ " 

nen ' the surface t w. 

9 electrode portions m fo ~ pH „ k 
Erected downwardly and i " ^ *' 

that the electrode portions are arranoed s 
inner leads 131 Th "ranged between the 

131. Then, the semiconductor device no is 
mounted fixedly on the in 

in, , • le3dS by me ans of an 

insulating adhesive 150. 

Then, as shown in Fits *h 

elec— ele «--° de Potions are 

electrically connected to th. 

the tips of the inner leads 131 
oy wires 120. Subseouentlv 

• en -ly, encapsulation is ca--«.rt 

Cd --ied our 

v ; 
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« »»n, , dMired TOld ir , — - 

-ho , Uter Su ^face 

• - no ,_ ded _ th . „ c 

le.d .-r.„,. uo „ shoun 

9 * 6 are removed. Next 

— irrnr,;: rr - 

"3A serves to , * ' P ° rti ° n 

tp facilitate connection of the res in 
encapsulated semiconductor device to .» 

w lce to *" external circuit 

™ —V need to be arranged. 

embodiment will now be desc-ib^ • 

8a -o 8e r . " C ^—=-n w ich Figs . 

-o 8e. Figs. 8a to 8e 
roe are cro «-sectional views 

respectively illustrating seoue,- ia - 

Sequea ' la - steps of the etchina 

• c -..s. embodiment shown i n 
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Fl 9« I- In particular, the e ~.. 

8a p c -°«- S ectional views of r. - s 

8a to Be correspond to a cross sec-,- 

°f Fig. 6a, respectively. ln „ 

5 «« Mtterns , 630 fir ; d «* - 

optnlngs, 8S0 /<»,, . second 

'"st conc.ve portion, 660 
portions. 670 «. t surf>ce „, """" e ~«» 

13,, ,< '»«.«, 660 .„ etch-r.sist.nt l.y. r 

"» tip. of i„„er l.. dl , and lnM> 

»«*.. respectively. rirst , v f< " S °< 

— ; s . r;;r e ca - in — 

Hoy end havl „ 8 . thickness o£ 

*"»<' Pett.rn pistes .„. 
pstterneo to f or„ r *" 

'i-s- one • Pat "' ni " 0A *"* 820S -in, 

opening 830 and secanH 

omu second ooeninoc p^n 

(Fig. ea). * 9 84 °' res P«tively 

fi rst opening 830 is ad-nr-w 
^«me blan* 810 to h '° ^ lead 

rzznzr -•• • 

;.rr~ »~~rz:; 

to form desired shapes of ties 0 * • 

firs- OB • leadS> Ai though the 

lrSk °P eni "9 830 includes 
tin, , " an area Arming the 

tAPS ° f the inner l ead s 810 a . , 

par-ian w apology generated by a 

Partially thinned portion k 

P l * on by etching in a ..,k. 
process subsequent 
P-ocess can cause hindrance „ 

a "ce in a taping process or a 
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15 



20 



25 



« b. etched „. eds to b . sufficienUy uUhout beino 

lifted to an ;or , orming the fla# pertioi)s ^ 

of the i„„. r aeads . Th . rMft . r _ both j if ^ ^ ^ 

l«d frame blank M fo ^ „ ich ^ ^ ? 

etched using a 48 r» • 

' " ,! ,erric chloride solution o- a 

temperature or 5, - C at a spt . y pr . ssure o£ „ ^ 
The etchin, process is t .^„. t . d „ ^ ^ ^ ^ 

surface has a depth h correspond^ to ,„ of th . tM = k „ e „ 
of the lead frame blank (Fig. 8bl . 

Althou,h both surfaces of th. lead frame blank 810 are 
Simultaneously etched in the primary etchin, p„ eess . it 
unnecessary to simultaneously etch both surfaces of th, 
l..d frame blank .... rer iMltnc „ .„ 

» conducted at the surface of the lead frame blank formed 
with th. resist pattern S 20 B h.vin, opening of . desi „ d 
-P. to form at least . d . sitM sn . p , of ^ ^ ^ 

using an etchant solution i„ 

"tion. m thls case> the etcning 

Process is terminated after «k-,- 

after obtaining a desired etching 

depth at the etched inner lead fo-»,n« 

" fo - m mg regions. The reason 
why both surfaces of the i.„ , 

tne lead frame blank 810 are 

simultaneously etched, as < „ -f 

as . n this embodiment, is EO reduce 

the etching time taken i n a 

a secondary etching process as 

described hereinafter. 

'he total time taken for the 
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25 



20 



25 



Pr»« y a„„ secondaiy ^ ^ 

"Ken lB th . ca „ of etcMng only om ; o; ^ ^ 

M.„ k on which th. r.siat pattern J203 is ^ 
Subse,u. ntay . th . sutface previaatf ^ ^ ^ ^ ^ 
•SO etched at th . firat opening 630 is tntir>iy ^ 
en .teh-r„ 1 «.„ t h<>t .„. lt „ a „ (aciaic ^ ^ _^ 

. l.V« ... so as te m , up th . firjt sm ^ 

cover the resist pattern 820A in,. Be, . 

It is unnecessary to coat th, etch-resistant iayer eeo 
over th. entire portion or the sur.-ac. provide, with th. 
«sist p.tt.r„ S20A . However, it is pr.r.rr.o that th. 
.tch-resistant layer aso h. coated ov.r the entir. portion 
of th. surface Immd „ it „ C h. tu „ racess 85 „ a „ a ^ 
<.P.nin, O0 . as shown i„ , e , ^ 

«• "at th. .tch-r.sist.nt i.yer 88 0 oniy on th. SU r f .« 
Portion inciodin, the „„, ^ 
«ch-r.,i sta „ t layat 8eo uax enpioyed ^ ^ ^ 

« .UaU-solubl. wax. any lultabl . ^ ^ 

"Chin, action ox th. .tchant .oiotion and r.„.i„ in , 

the etch-resistant layer 88n 

*yer 880 is not limited to the 

above-mentioned wax, but mav h» , 

y Wax of a ^-setting type. 

Since the first recess 850 ..-h.w • 

"50 e^ned oy tne primary etching 

process at the surface formed - h . 

w - - he pattern adapted to 
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a desired shape of the inner !ead tin is 

with the etdh-r.sist.ht i.yer HO, it is not furth./.tcj 
» foUowin, sacondary etching 

etch-resistant laver ftfin »i- 

iayer 860 also enhances the mechanics: 
strength of rh» i . - 

* ox the lead frame blank for the secon « 

tne secona etcr.ir.a 

P-cess. cheredy enaMin, the second etchin, process to de 
conducted whii, k .. pin , . hi , h ^ ^ 

P«siM. to enable . „ cond etchant sojution m ^ 

« e„ increased apr.yin, pressure, for ex,„ p i„ , 5 ^ 
«. ""vs. i„ the secondary etchin, process. T he increased 
•Pcyin, pressure promotes the process of etchin, in the 
darection of the thic.es, of the read fra.e dian k i„ th . 
secondary etchin, process. T he„. the ie.d tnm blank Ss 
-.«.«.d to a secondary etchin, process. lB tMs 

secondary etching process rs. i , 

9 process, the lead frame blank 810 is 

etched at its surface formed with the first 

. 4cn cne first recess 850 

Prorate the i..d fraM blank th>r> J 

tlP. MO of the inner leads ,„,. 

The dottc surface 8,0 of each recess for.ed dy the 

;;;: a : y etchin * - — » - ,„.,,„ th . 

-r... is flat. „ ouever . both siaj surfaces 

tec. positioned at opposite sides of the dotio* surface 
«"0 have a concave shaD© H,a~ 

s»ape depressed toward the inside of the 
inner lead. Then, the lead t 

^ead .rame blank is cleaned. After 
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completion of thB r1 

the cleanmg process, the #t „. 
layer 880 an n et ch-resistsr 
' and «sast films (resist «* — 

.»«ti«al> removed. T ,.us, a lead ,- ame h . 
structure of Fia «. • having « 

rag. 6a is obtained «. n W h>rh 

leads tlps 690 ei in.-.e- 

•'eaos are arranged at * r,„ 

* u at a fine pitch T k. 

«ch- r . sistant layer t=h - Th « « «h. 

«jrcir woo and resist film* / 

«0A and 8203, is h - Pa " e ^ 

is achieved using a s «w< 

. .. solution servino tn ri* m ^"i* 

serving to dissolve them. 

^ 6tChin9 meth °* " which the etch.no B 
conducted at tw« * etch.ng process i s 

-s generally calIed a n t 
^ etching method -hod". 

can be h in that a des ired 

can be obtained. The „_ h . 

fabricate the lead t ' " th °* USCd to 

e iead frame 130 used in 

shown m rios * inve ""on 
Figs. 6a and 6b involves the -wo „ 
-thod and the method for fo-mi ' " 

— f enned . ln " edUCin9 < h « t Meta . M of each 

ro « 0 - In accordance with th. 

*- - ^ . o « ;-° - - - 

w,i *th HI of 100 In, and "responding to a lead 

100 _jn and a tip pitcn 

n Be. ;n the case e; • °-- 5 - "shown 

s ^9 a small blank thickness t 
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« f«. inner a .. ds h , vi „, . "J' 
— r Pltcn p o; e . u _ of ^ 

- tam innec u . d , „ svin; . f _ her • 
P»=n by 3. 3uscin9 th . bla „ k thicknMs t -• 

I" tn. c.„ uhere twisti „, of inner ie>ds ^ 

»«ur in t „. fabricati „ 9 process _ ^ ^ u ^ 

>°" - th. £irst embealm . nt . the inn8r le4ds have 

««- the lead fre„« is obcainea bv . 

™ oy etcnmg in a state 
» •« U. » PS „ th . inn . r :aads .... b _ ^ _ ether 

j -onnecun,^ lm as !hewni „ ri9 . fc( 

zne connecting member ma 

ember 1 31B , unn.c,.,.ry tor the- f.bric.tion 

t ' * COnSUet ° r ™ •« * —» of . p „ ss 

A the c.se or r.bric.^n, . lMd JJ0 h>vi 

di « Pad 235 as shown in ri Q « ■> 

be h 198 • ?a and 7b ' th. lead frame may 

^ shaped by etching in a state w.ere . 

231B . Where a connecting member 

« « «„n^ on t „. tlp . of inntf ^ ^ binfl 

" alePa " •* '»«- — -en. 

unnecessary pert - on* - u 

7 K " gns -n the snaoec : A . . , 

• ec -ead frame ir.av be cc* 
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MO " OV "' Fi '- 76 " ' ——on., tt „ . ak( 

along the li ne cn-m ^ . 

ine C H-C22, and the line rn-r->i • 

*hows a cuttino •■ *" " 9 " ?C( ~ 

accordance with a jig plating procfiss 

y ^ocess, unnecessary do-*- 

■» «« o« to obtain . 2ead fra „ e • • 

""h no pl. tln , failure 9 «° 0d 

Moreov..-, aa aascribaa 
«. u „„. cassary pomons ^ structgr< s ^ - 

"own in rig. 6a , . reinforc 5 sh «" 

y used ' " s»own in rig. 6c("i, c- , 
reinforcing ; ape ' Sin1 "^ th. 

S ° lB Che «•« of = u:ti „, off 

: • ~ r - - _ o;f by 

* sha P« »"own in rig. « c(i ,,, , 
1. —«d on th . laad . »»i=ond„c„r 

semiconductor rh<n ntefl 
chip is encapsulated with a -resin in B 
condition where the lead 

* lead frame ""1 has the tape * 

tip 131A of each inner lead of the lead f 
in i-k~ lead fra »ne used 

in the semiconductor device of this * 
c . tfus embodiment has a 

coss-sectaonal shape as shown in rifl . 9(J) Th . 

"as an etched flat surface second Th -"P»^ 
width W1 , SUrfaC8 ' 13lAb ««eh has 

Wldth W1 Sii ^tly more than th# ^ 

urface -h. w • an °PP°site 

u -*ace. jhe widtns wi and kj„u 

^ . <dbOUt 200 Z ™> are more than 

•e w^-.h k at the central Do ~.. . 

Po. .ion of the tips when viewed 
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the ° PPOSit * -rfic. of the tip 131A 

5 electrically conne. h ^ 

y conne «ed to a semiconductor chin / 

a wire 120A or 120B thin h „• ' 
of th ' thlS embedi ^nt illustrates the -se 

«* the etched flat surface for wire-bon.- 

tace ' 13lAa a surface of a l eart * 

^d 121A and 1213 ^ blank ' 

13 ' res P e ^ely, a plated . 

case of rig.9(ii, a *u ; In tne 

9-9(*i)a, there is a particularly excels 
bonding prooertv , . e «ellent wire- 

property, as the etched sur , 

roughness. Fig. 9 (in, fih h * Ve 

*9-9fni) shows that the tip 931c af rU ■ 
lead of the , the inner 

-«« th.„ that in , d . but * — "<•> 

"« in a direction of fh. 

P'OP«ty „ eon , pared „ b °"a-9 

»P .»» o.- „„. ebtiia . dby h « >«- 

°* etching, -s wire-bonded to a 
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« mi co„ ductor chip shouni 

. . case, howeve- a 

pressed surface n f • cv e., «, 

urrace of the inner lead tip < s no . 
Fig. 9(ivK Thus . ^ as shown 

Thus, . he wi re -bonding cn either of - ne 
opposite surfaces as shown in Fig . 9(iv)aor _ ' ^ 

5 *« - insufficient ^ 

a Problematic aual ity . ^ """^ - 

-ic! :rrr n to the 

e ' :;r' sectionai view m — ■ — 

-esan-encapsulated semiconductor device of .„ . 
embodiment, and rig 2c sh 

semiconductor device ta " «" 

aCCOrdanCC —^cation. 
9 zc(n> ls a view when 

semi ^ - the b °ttom of the 

semiconductor device r,„ , 

. ■ ** 2C(I) iS a f -"°"t view of th. 

semiconductor device, and r ig 2b 4fi * 

of . e „ • a cross -«ectional view 

Pleted with sold.r. Thu . 

""en mounting the r».i. 
•»«l>.»l.t.d semiconductor »"«- 

device, the solder is unif . 

— riouted through an opening „ 

"vice >00A of this m odi- ica .,. ' semiconductor 
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firSt «*odi»e„ t except'*,- the - e . . , 
a P o- the terminal portions 23^ 

resin -encapsulated — • 

H*uiazea semiconductor - 

accordance with * c iCe - 

Ath 8 s * c °nd embodiment win n - w • 
^g. 3a is a cr " wW ° e Q «cribed 

cross-sectional view ©£ = 

5 semiconductor device acc 

iCe according to r ho ~ 

^b is a cross ^ embodi — 

3 cross -sectional view of an < 

- — - , ;rr. e :r tak " — - 

semiconductor chip, 23o , lead ^ 210 • 

23lAa a f irst sur , ' 231 lnne * leads, 

surface- 23iah = 

thi - — - . 2: ::::rr 23 -° • 

coiuiwij, 23 3A , ' 233 terminal 

3 " portions, J339 sid ., ,,, 

.» «=.ps ul . ti „ 9 r „ in „ 0 

— « 2 60 'r.1'". " h " iV - 

— i..,,. th . semlconductor y °- — « <•>• «*« 

~ «-« tn. sur ,. ce en ' 210 " — «- « a 

ed ' 18 runted fixedly on < 
b * ^ans of the in< , " l6adS 231 

the insulating adhesive, while th. , 
Portions 211 arA . * the tetrode 

are arranged between „u . 
eleet , „ between the inner leads 231 T h. 

^ectrode portions are electri ca , lv e ^ 

— ces 231 A b of C he ti ps of ^ " ^ 

*- has the die pad 23S a ^ ' — 

::S ir -side. The electrode 
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portions 211 are arranged between the inner leads 221 and 
the die pad 235. Moreover, in the second BBbedi|Ma . 
similarly to the case of the firs; emood.ment, electrical 
connection of the semiconductor device 200 to an external 
circuit is achieved by mounting the semiconductor device 
200 on a printed substrate by terminal portions made of a 
semi-spherical solder and arranged on the tips of the 
terminal columns 233. In this embodiment, a conductive 
adhesive is used to adhere the semiconductor chip 210 to 
die pad 235, and the die pad 235 and the terminal 
columns 233 are connected by the inner leads to each other, 
thereby dissipating heat generated in the semiconductor 
chip through the die pad. Also, the adhesive 250A 
necessarily needs to be conductive. However, where the die 
Pad and the semiconductor chip are connected together by 
means of the conductive adhesive and the die pad is 
connected to a ground line, it is possible. to not only 
obtain a heat dissipation effect, but also to solve a 
problem associated with noise. 

Similarly to the lead frame used in the first 
embodiment, the lead frame 230 used in the second 
.embodiment is made of 42% nickel-iron alloy. However, as 
shown in Figs. 7 a and 7b, the lead frame 230 is shaped to 
have the die pad 235 and the inner leads 233 having a 
thickness thinner than that of the terminal columns. The 
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terminal columns each have a thickness D * 0 ^ „ 

^ mr. . ■ r.e 

inner l eads are arrflnged „ a ^ Qf q ^ ^ 
"•eeting a dema nd for the increased terminal numoer of the 
semiconductor device. The second surface 231Ab of ea-, 
5 inner lead is flat, such that is easy to wi re -bond. The 
third and fourth surfaces 231Ac and 231Ad also have a 
concave shape depressed toward the inside of tne inner 
lead. This structure exhibits a high strength even though 
the second- face ,w ire bonding surface, is narrow. Moreover 
1° the fabrication of th . resin-encapsulated semiconductor 
device of the seC ond embodiment is carried out in 
accordance w ith substantially the same process as that of 
the first embodiment. 

for exempie, in . TOai;ic , tion „ ^ 
» «.e.p.„i«. d s .„ icenductor devi=e ef th> second enibodimenc _ 
•» =Peni„ 9 23 3= i s , or „ ed on tJp „ ^ 

column 2 " " °» to the 

Th. op,„ in , ls protrud . d .„„„. lly from enc , psuliting 

r„i„ J<0 such th.t th. tip h.vi„, th . . p , ning serv „ js 
20 the terminal 233A. 

A resin-encapsulated semiconductor devace in 
accordance with a third embodiment will now be described. 

F *9- <a is a cross-sectional «<- * 

wional view of a resin-encapsulated 

semiconductor device in accn- na . 

n accordance with a third embodiment. 

and fig. <b is a c*-o<«_~~ 

coss-sectional view of an inner lead 
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taken along the line A5 . A6 of fig> <fl ^ ^ ^ 

a cross-sectional view of a terminal column taken along the 
line B5-B6 of Fig. « a . In rig . , reffiren=e ^ 

depicts a resin-encapsulated semiconductor device, 3:: a 
semiconductor device, 311 pads, 330 a lead frame, 331 inner 
leads, 331Aa a first surface, 331Ab a second surface, 33l Ac 
a third surface, 331Ad a fourth surface, 333 terminal 
columns, 333A terminal portions, 333B sides. 335 a die pad, 
340 a encapsulating resin, and 360 a reinforcing resin! 
Unlike the first or second embodiment above, the 
semiconductor device 300 in accordance with this third 
embodiment includes bumps 311. The bumps 311 are mounted 
fixedly on the inner leads 330 and electrically connect the 
semiconductor chip 310 and the inner leads 331 together. 
Similarly to the first or second embodiment, electrical 
connection of the semiconductor device to an external 
circuit is achieved by mounting the semiconductor device on 
a printed substrate by terminal portions 333A made of a 
semi-spherical solder and arranged on the tips of the 
terminal columns. 

Similarly to the lead frame used in the first or 

second embodiment, the lead frj». **n ^ 

ieaa irame 330 used in the second 

embodiment is made of 42% nickel-iron alloy. However, the 
lead frame 330 is shaped to have the tips 331A of the inner 
leads having a thickness thinner than that of the terminal 
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cclu»s, as shoun in {a a „ d 6b terniina _ 

333 are equ al t0 t „. laad fr ,„, ^ ^ ^ 
tips 33M „ f th « in „„ leids arc <0 ^ tMck _ ^ ^ 
regaining portions ot „ ar ^ ^ ^ ^ ^ 

Lad, .« 0.15 «. tniclt , such t „ at the fr>>>e h ^ ^ 

"ren, t h s. ffi ci„ t to „ ithsta „ d thm subsa<Jiiant processej 

inner read. 4re arra „, ad „ , pitch ^ ^ ^_ ^ 
»«<in= a denand Ior th . incraasad ^ ^ ^ 

semiconductor device. The second surface 331Ab of each 

inner lead 331 a ie 

331A x. flat , such thac . s easy to wire _ bond 

The third and fourth surfaces a ^ ^ 

concave shape depressed toward th . inside ef th . ^ 
lead. This structure exhibits a strength evfin thou ^ 

the second face (wire bonding surface, is narrow. Moreover 
the fabrication of th . resin-encapsulated semiconductor 
device of che seC ond embodiment is carried out in 

accordance with substantially the « 

liy the same Proceas as that of 

the first embodiment, exceot th.r -k 

except that the semiconductor chip is 

mounted fixedly on the di* r>«^ * i , 

Y on the dxe pad, followed by encapsulation 

with the encapsulating resin. 

for example, in a m«w<* 

m a modification to the resin- 
encapsulated semiconductor device of -h. rh • „ w 

ice ot -he third embodiment, 
an opening 333C is formed on the - < n 

tne :i P of each terminal 

column 333 as in the modification to -k. f 

uon to the first embodiment 

as shown in ri c ? 

5 • The °P Mlfl . i* protruded externally 
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from the encapsulating resin 340A such that the tip havin 
the opening serves as the terminal 333A. 

[EFFECTS OF THE INVENTION] 

The present invention provides a resin-encapsulated 
semiconductor device employing the above-mentioned lead 
frame, which is capable of meeting a demand for the 
-creased terminal number and is excellent in mounting 

efficiency. Furthermore, the r „,„ 

cne resin-encapsulated 
—,».*,«« aevice in accora . nce „ Uft ^ ^ 

no-- r.„uir. a proc .„ of cottin , „ ^ ^ & ^ 

- th. «... of usino . , ead f „ me hav , n9 ouier jea<js ^ 

^ „ b . As . te!ult o( tMs> 

.n=. P5uIated S e mi co„duc t o r device d o., not „.v. , pr o b l.„ 
- that th . outer lead! fcent> er ^ associjtM 

co Planaritv . ln addiUon co adv>ntagej _ 
». i n-.„c.p, u :. t . d 5emiconduet o r device „.,._. s „ ortened 
in t „oo n „«tio„ x.„ 9t „ „ co „ pa „ d „ th . 0 „ ^.^ 
»n«. by th . semiconductor aevic , ca „ be reduced ^ ^ 
P««l ti c c. P .city. .„ d sno .. tened in , tMMfM d>uy tiM _ 



